The aim of this work was to carry out monitoring of some elements considered toxic in sediments from Lerma River. An analytical method was optimized in our laboratory for quantification of nickel (Ni), cobalt (Co), manganese (Mn), arsenic (As), chromium (Cr) and lead (Pb) by using Inductively Coupled Plasma Optical Emission Spectrometry (ICP-OES). Ten sediments were collected along the Lerma River at variable distances and at 20 cm depth. Samples were heated to 60˚C to dryness, followed by separation of particle size using a 74-µ No. 200 mesh for homogeneity purposes. 0.2 g of sample underwent microwave-assisted acid digestion, followed by plate evaporation. The samples were dissolved in 10 mL with HNO 3 at 5% v/v for ICP-OES analysis. A certified reference material (CRM 8704) was used to evaluate the method's accuracy and precision. The method showed linearity, precision, accuracy, and limits of quantification and detection acceptable for protocol validation of analytical method. The average results obtained in recovery of CRM 8704 were ~90% and precision was below 7% for all elements. Levels concentration of As, Cr, Pb show high pollution in A1, A7 and A8 sites. Therefore, Co, Mn and Ni can be considered in this study as normal values. In conclusion, concentration levels of As, Cr, Pb in sediments were high according to US-EPA and NOM-147-SEMARNAT/SSA1-2004. The presence of these heavy metals in Lerma River could be due mainly for the emitted from industries, such as pharmaceutical, automotive, metal mechanics and tannery, and urban residual water. Finally, the method developed using ICP-OES has 
Introduction
Mexico does not have strict regulations in place to prevent the discharge of toxic waste produced by industries. Such is the case of the Lerma-Chapala hydrological system, which constitutes one of the most important watersheds in Mexico. 
, and it is subdivided in three portions: 1) high course, 2) medium course, and 3) low course, with a total length of 175 km. The high course (60 km) corresponds to the region near Toluca city. In the past, the Lerma River ecosystem included different kinds of fish, crustaceans, and marine bird species, which are no longer found there. Demographic growth and concomitant industrialization have generated serious pollution problems in the Lerma River [1] . Some published studies [2] [3] mention that the Lerma River is considered one of the most polluted in Mexico due to industrial discharges and untreated urban wastewater. In general, these waters contain pesticides, herbicides, heavy metals, and complex organic species (cosmetic products or pharmaceutical industry waste) that are widely studied by researchers from Mexico. The presence of heavy metals is caused by human activities and their health effects have been known for some time; therefore, exposure to heavy metals has been evident, and is even increasing in some parts of the world. The main threats to human health from heavy metals are associated with exposure to lead (Pb), nickel (Ni), cadmium (Cd), mercury (Hg), manganese (Mn), arsenic (As) [ On the other hand, a similar technique at ICP-OES and ICP-AES is mass spectrometry with inductively coupled plasma mass spectrometry (ICP-MS), which possesses the highest sensitivity in the analysis of heavy metals. However,
ICP-MS only allows 2% of dissolved solids in comparison with ICP-OES that al-
lows between 10% and 20%. Both techniques are frequently utilized for the detection of heavy metals in environmental samples [17] .
The aim of this work was to carry out the monitoring of heavy metals in sediments from the Lerma River by ICP-OES.
Materials and Methods

Treatment of Samples
The sediment sample data used in this study were collected in situ for analysis along the Lerma River at variable distances from the Almoloya del Río wetland 
Equipments and Reagents
ICP-OES from Thermo Jarrell-Ash, Atom Scan Avantage was used for the quantification of heavy metals. Aqueous samples were introduced with a peristaltic bomb and nebulized with a micro concentric nebulizer coupled to HF Resistant Ultem Cyclone Spray chamber. The solutions were prepared using analytical grade reagents (HNO 3 , HF and standards solution) from Merck (Germany).
High purity water was used to prepare solutions and rinsing vessels. Wavelength calibration of ICP-OES was performed using standard solution of Ni, Co, Mn, As, Cr, and Pb that contained 1000 mg·L 
Results and Discussion
Optimization of Instrumental Conditions in the ICP-OES
Measurements of heavy metals by ICP-OES are not easy due at that is difficult to have a spectral line completely free of spectral interference. Nevertheless, selection of spectra line with less intensity and a mathematical correction are alternatives for the method optimization for elements measure using ICP-OES [18] . So, the choice of wavelength and torch mode, axial or radial, for the determination of a specific analyte is imperative, in order to prevent spectral lines from overlapping. Moreover, Y is a good internal standard because it helps in the decreasing effect the intense effects caused by matrix interference. Also, Y improving the precision of analytical signals, particularly for low concentration of heavy metal in solution.
Optimized parameters for carrying out the analysis of Ni, Co, Mn, As, Cr, and American Journal of Analytical Chemistry 
Method Validation
Calibration curves were prepared at a range concentration of 0.1 to 5 µg·mL −1
. Table 2 shows the average results of calibration curves for each element over four days, where the linearity in terms of linear regression was ~0.99 for each element. Limits of quantification were calculated as suggested by [19] : LOQ = 5
X LOD, where LOD = (3 × RSD × BEC)/100. Where BEC corresponds to the background equivalent concentration, which was determined experimentally using optimized conditions. RSD is the Relative Standard Deviation of n = 5, and <7%, respectively (Table 3 ). The calculation of accuracy took into account the background of the reagent blanks.
Sample Analysis
The results of heavy metal measurements are shown in Table 4 . Sites A1, A6, A7
and A8 are urban and rural wastewater drainage points. High concentrations of
Pb were found at several sites, where A8 proved to be the most polluted site at 444.3 ± 13.3 µg·g −1 in comparison with site A3 (147.2 ± 6.1 µg·g −1 of Pb). High
Pb pollution is explained in part by residual water from the city of Toluca unloading into the Lerma River; higher Pb content in cities comes from Pb-emitting factories and in second order probably comes mainly from traffic and from paint, depending on circumstances. In this case it is an area with heavy vehicular traffic. In addition, the results show that other sites also have serious pollution problems with Pb. These are Sites A1, A2 and A7, where residual water from industries also has flows into Lerma River (A1 and A2). However, according to the values reported by USEPA [20] [21] all sites are highly polluted with Pb (Table 5 ). For As, the most polluted sites were A7, A8 and A1, where the increasing the risk of exposition to the population. In this sense, the contents of heavy metals in sediments are constantly monitored to provide important basic information for environmental assessment.
Conclusion
The method developed with ICP-OES has been used in lab with routine method, particularly in studies that focus on the impact of pollution on river water. Data obtained in this study indicate that all sites are highly polluted with As, Cr, and 
